POPULATION STUDIES IN RISK ASSESSMENT: STRENGTHS AND^ 
WEAKNESSES ~ Margaret R. Becklake « McGill University, ’ 
Montreal, Quebec. Canada. 

Epidemiologic stitdies provide Information on the distri¬ 
bution and dete;^^Dant6 of health related events In, popu¬ 
lations. Use is made of whatever method or.study design 
(prevalence, case control,^ cohort) Is appropriate’to the 
health related event In question, depending amongst other 
things ^on its nature. Incubation tlme,^]id the certainty ^ 
with which If is possible to establlsl^Y dlagnoslsl Expo¬ 
sure response relationships make an Important contribution 
to establishing c^us^llty particularly when an environ¬ 
mental agent Is under scrutiny. Appllcab^lty the 
findings to risk assepsment and to envtronmen^l standard 
setting. In the %»orkplace or In the public health* context, 
Is directly i^lated to the, extent to which the environ¬ 
mental measurements used,tb characterize exposure are 
quantitative rathpr than qualitative. 

Asbestos is a topical example to Illustrate the strengths 
and weaknesses of population based information In this 
context. It is also one responsible for malignant as well 
as nonmallgnant lllkealth effects, thus cha^enging both 
molecular an<i* experimental biology (to explain mechanisms) 
and epidemiology (to quantitative flsk). For this agefit, 
too, the epidemiologic data base is probably more extensive 
than for any-other. Itg major strength *(and this is true 
for any population data base) Is biologic: human data does 
not req^ilre account to be taken of species dlffetences. In 
addition, many occupational exposures have been reasonably 
well characteblzed in terms of alrbrone fibres or dust, and 
they usually involve definable populations whose health 
status can be"directly assess^. Sample size, when limited 
to a particular workforce, may reduce sensitivity. Never- 
tiieless'workplace standards, reasonably broddly based, have 
been framed around the risk of developing pulmonary fibro¬ 
sis (asbestosls). A weakness of the data base Is its in¬ 
sensitivity at low levels^ of exposure. Nevertheless because 
there is almost no epidemiologic data on the health conse¬ 
quences to the general public of environmental exposure , 
eg* In schools or building, extrapolations from t^e occu¬ 
pational data base have been tised for risk assessm^t to 
the public, the major concern being cancer. Alternative 
strategies,-also epidemiologic, are however available for 
assessing the impact on the public's healtbi*for instance 
monitoring sex trends in mesothelioma incidence, and these 
m^ht also provide an approach to risk assessment. 
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HUMAN CLINICAL EXPOSURE STUDIES: BODY. BOX OR PANDORA'S 
BOX - M.J, Utell , University of Rochester Medical Center, 
Rochester, NY 14642 | 

Controlled clinical studies have provided « means for 
exanlflAH responses to air pollutants identified from 
epldfflKoglc studies. Typically, the exposures are 
perforSd in environmental chambers and tjie responses are 
assessed by indices of respiratory mechanics. To date. 
Inhalation studies have identified general patterns of 
lung function response in specific subpopulations. 

Several observations from clinical studies will be 
discussed to Illustrate the relevance of t^ese f^lndings. 
Jor example: Drafter inhalation of ozone, normal and 
asthmatics ^manifest eqtilvalent reductions in lung volumes 
at similar pollutant concentrations. 2) With acute 
exposure to the soluble gas SO 2 or acidic sulfate 
particles, asthmatics may be an order of magnitude more 
sensitive than healthy'adults and characteristically show 
changes in flow rates and alrmy'resistance. 3) In 
contrast, following inhalation of the oxidant N 02 » 
responses have' been less consistent and more difcicult to 
characterize'hut,have included both obstructive'and 
restrictive changes in volunteers with underlying airways 
disease. In order to examine mechanisms of pollutant- 
induced topciclty, the technique of bronchoalveolar lavage 
has. been introduced into controlled clinical studies. 
Endpoints studied to date have Included infliuc of 
inflammatory cells, measurements of products of 
arachidonic acid metabolism, analysis of proteins and 
enzymes released by. alveolar macrophages, and lavaged 
leukocyte antiviral activity. Recently 1 other approaches** 
available in the cllniqal arena including .nasal lavages 
and clearance rates of radlolabelled aerosols from the. 
airway to the blood have been adapted to^evaluate 
pollutant responses. Although the clinical study cannot 
monitor the development of chronic disease from exposure, 
data from the "body box" has In^acted substantially on 
our understanding of acute pollutant-induced^ effects. 
Further efforts to characterize subpopulations at rlslc 
and examine mechanisms of^ response using pulmonary data 
from controlled ^llutant studies are clearly warranted. * 
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OCCUPATIONAL EXPOSUKE STANDAPDS IN EUROPE: / 
HISTOKY, PRESEIJT iSTATUS AND FUTURE TRENDS - 
D. Henschler# Institute ,of Toxicology# University 
of Wiirzburg#' Fed.' Rep. Germany 

^ I ^ 

'The first exposure standards were published in 
Germany as early as ^1886 by K.L. LehmannBy 1938# 
more than 1 J>0 short- and long-tenn' standards had 
been proposed- At present# Germany# the Nether¬ 
lands and Sweden *prepare their own’lists of •stand¬ 
ards; some t)ther countries who up to now have 
used the US TLV-List are now starting initiatives 
of their own. Although the legislative background 
differs Widely# all lists have important general 
features in common:., separation of scien^fic eval¬ 
uation from political decisions; consid^ation of 
field experience as well as animal experimenta¬ 
tion; handling "of carcinogens as ^a special cate¬ 
gory’; preparation of monographs to elucidate the 
background for setting individual standards• 

The establishment of occupational exposure stand¬ 
ards is based on the assumption that thresholds 
of toxic effects do exist. Some model cases to^^^ 
demonstrate the existence of a threshold have been 
published. Prerequisites for thresholds are: n 
reversibility of the relevant tokic effect; re¬ 
versal of the toxic effect must have zero order 
kinetics; on repealed exposure# a steady-state 
level of the occupational toxicant must be reached 
idiich is regarded as safe; sufficient knowledge 
about the mechanism of action must be available. 
Host standards are# however, based on insufficient 
empirical information. At present# new philoso¬ 
phies are being elaborated to create “safe" stand¬ 
ards foi some types of occupational carcinogens. 

During the past two decades# some new entries into 
the lists of standards have been made: classifi¬ 
cation of occupational carcinogens# regulations 
for peak vs. time—weighted average exposures# 
applicability or inapplicability of standards for 
women of child-bearing age. Recently# the EIEC, has 
again tried to establish a common list for the 
European member'States. 
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CURRENT APPROACHES/FOR DETERMINraG WORK PLACE EXPOSURE * 
LIMITS IN THE USA - T.R. Lewis . National loatituta for 
Occupational Safety and Health, Cincinnati, OH 45226 

• 

Application of research findings to the development and 
support of work place exposure Halts for chemical 
substances in the United States of America is performed by 
several organisations •- the Occupational Safety and 
Health Administration (OSHA), the Mine Health and Safety 
Administration (MSHA), the National Institute for 
Occupational Safety and Health (NIOSR), the American 
Conference of Governmental Industrial Hygienists (ACGIH), 
the American National Standards Institute (ANSI), the 
American Society for Testing and Materials (ASTM), the 
AsMrlcan Industrial Hygiene Association (AIHA) and 
individual states. It Is the function of OSHA and MSHA to 
promulgate legal standards. NIOSH has responsibility for 
developing criteria and making recniwmnndatlons to OSHA and 
MSHA for the promulgation of Idgal standards. Individual 
states also promulgate standards which are legal within 
their resfi^ctive jurisdictions. Reconomndations by the 
other organisations, are not legally binding, but are 
often voluntarily assumed by industry and may be adopted 
as legal standards by regulatory agencies. Industries, in 
turn, also develop work place exposure limits for 
application to their particular facilities; this is 
particularly important %ifaen an Industry is the sole 
manufacturer or user. 

By contrast to certifying food additives, drugs and 
pesticides, there are no formaliced testing requirements 
for determining the hazards from chemical substances 
used within the work environsient. .However, the key 
question to be addressed in determining occupational 
exposure limits is %rhat levels pose significant hazards 
to health and %rhat levels can be accepted without undue 
risk to health. DevelopsMnt of occupational exposure 
limits involves review and evaluation of available 
technical information on a chemical substance and 
publication of written d^umentation supporting a proposed 
exposure limit idiich then may be adopted by a^ sponsoring 
professional organization (ACGIH, AIHA, ANSI, ASTM) or 
promulgated into law by regulatory agencies. 
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CORRELATIOH OF CAECIHOGEHIC POTENCY ESTIMATED FROM ANIMAL 
AND HUMAN DATA - K.S, Crump s B. A. Allen^A.M. Shipp, 

'Crump and Company/Clemen't Associates, Inc^, Ruaton,1270 

1%tis study provides a detailed and systematic investigation 
of the correlation between estimates of carcinogenic potency 
derived from ’ and human data. Chemicals included are . 

all those for which siiitable animal and human data could be 
located and for Trtiich there are strong indications that the 
chemical is carcinogenic in either animals or humans. 
Twenty-three chemicals verp*^ound to satisfy these criteria; 
these include thirteen industrial chemicals (for which expo¬ 
sures are primarily via inhalation), seven drugs, two food 
additives or contaminants, and tobacco smoke. Ihe human 
“ data on each of these chemicals were used to calculate a 
carcinogenic potency and a correspondi^ng range. The a nim a ^ 
data were entered into a computer data base that permitted a 
wide range of analyses to be performed systematically. The 
ancdyses performed to date in^cate a strong correlation 
between the animal and .hun»ah"!res\ilts . These correlations . 
are strongest when analyses are restricted to the higher 
quality animal data. These results indicate that estimates 
of human cancer risk can be reasonably based on animal data. 
They also provide information on the uncertainty in such 
estimates and on the most appropriate ways to extrapolate 
•animal data to humans. The analysis approach that most 
''nearly approximates that used by the U.S, Ehvironmental 
Protection Agency appears generally to overestimate risk in 
humans from the chemicals in this analysis by about 
sevenfold. 



OZONE REMOVAL tN THE NASOPHARYNX AND LUNGS OF NORMAL MAN 
DURING TIDAL BREATHING - J.J. 0»NelI , T.A. Gerr^ty, R.A/ 
Weaver, J.H. Berntsen, J.H. Overton, and F.J. Miller, 
Inhalation Toxicology Division, U,S. Environmental 
Protection Agency, Research Triangle Park, NC 27711, 

School of Public Health, University of North Carolina, 
Chapel Hill, NC 27514, and EnvironmenaI Monitoring 
Services, Inc., Chapel Hill, NC 27514. 

* 

The purpose of this study was to determine the amount of 
ozone removed In the nasopharynx and lungs of normal volun¬ 
teers in order to better estimate the actual dose of ozone 
delivered to pulmonary tissues. Respiratory gases In 18 
young non-smoking male subjects were collected from the 
posterior pharynx through a French IKS polyethylene tube 
which was connected to a rapidly respoiuJlng ozone rf>a1y- 
zer. Ventilation was measured using the Respitrace (TM) 
Inductance plethysmograph. Each subject was asked to 
’breathe at one tidal volume during all measurements by 
targeting volumes which had been previously established 
during spontaneous resting breathing. Subjects employed 
three modes of breathing (oronasal, nasal, and oral) with 
two frequencies (12 and 24 breaths per minute Ibpml) and 
were exposed to three ozone concentrations (0.1, 0.2, or 
0.4 ppm). Ozone removal In the supra-laryngeal airways 
was calculated from the concentration measured In the pos¬ 
terior oropharynx during Inspiration and ozone removal by 
the lungs from the concentration measured In the posterior 
oropharynx during expiration. Significant, though small, 
differences were observed in the oronasal removal of ozone 
with 48.1+1 .07)1, 41.3+1.06$ and 45.0+1.06$ removed during 
oronasal, nasal, and mouth breathing, respectively. An 
average of 46.0+0,9$ and 43.6+0.9$ was removed at 12 and 
24 bpm, respectively. Of the ozone which reached the pos¬ 
terior pharynx, the lungs removed 89.2+0.4$ and 85.3+0.4$, 
respectively, at 12 and 24 bpm. While the differences In 
these data at each mode of breathing are probably of lit¬ 
tle physiological significance, they permit one to calcu¬ 
late the amount of ozone removed by the tissues and are 
similar to the values calculated using dosimetric models 
prevlouslv/jerived In this laboratory. It, thus. Is pos- 
sioltxYu Translate concwntratI on-response carves to dose- 
response curves for mean changes of pulmonary function In 
man. This permits analysis of exposure patterns to be dev¬ 
eloped for assessment of health effects from exposure to 
ozonq. This Is a proposed presentation and does not 
necessarily reflect EPA policy. 








OZOHE OONCEITTRATION - RESPONSE RELATIONSHIP; IMPLICATIONS 
FOR STANDARD SETTING AND RI^ ASSESSMENT. M.J. Hazucha. 
Dnlverslty of North Carolina at Chapel Hill, Center for 
Envlronoentai Medicine. Medical Research Building C 224H, 
piapel ^27514 

A detailed covparlson of^ literature-reported averaged decre¬ 
ments In pulmonary function of normal subjects exposed to 
ozone has been undertaken. The ^data ^se was formed by 
Including data published'during the past 20 years, from stu¬ 
dies which reported at least one of thd pulmonary function 
variables (FVC, FEV^, ^^25-75^ EAV), acquired at 2 hours of 
exposubes utilizing either original or modified Bates- ^ 
Hazucha (Intermittent exercise) protocol, and satisfied 
selection criteria. The final set of data (24 studies 
Involving 299 subjec1li!ll), was divided by ventilation rate 
(exercise loads) Into 4 categories: light, moderate, high, 
and .very high ventilation level. For each variable (FVC, 
etc.) and, ventilation level a quadratic function has been ^ 
fitted to the data using regression procedures. The curve 
parameter estimates have been computed, tabulated and sta¬ 
tistically evaluated. The slope (quadratic coefficient) for 
cac# variable within a group and almost all variables bet¬ 
ween groups were significantly different from zero and from 
each other at p < 0.0001 level. Very high regression coef¬ 
ficients (r * 0.823 - 0.991) makes t^e models acceptable for 
quantitative predlctlon(s) of pulmonary function decre- 
ment( 8 )* Furthermore, the analyses show that neither "ef¬ 
fective rata" (the product of minute ventilation and O 3 
concentration), nor "effective dose" (the product of O 3 
concentration, minute ve^ilatlon and exposure time) are 
valid concepts. Although Individual studies, because of 
their Inherent design limitations, might appear to support 
the validity of such calculations, a comprehensive eva¬ 
luation of all data available does not confirm It. Further, 
a critical appraisal of the data base and derived models 
does not prbvlde any convincing argiment for the presence of 
a threshold, l.e. anO 3 concentration below which no 
(measurable) pulmonary function change occurs In group stu¬ 
dies. Less reactive individuals might.not show a measurable 
response below a certain exposure level, Which could be 
interpreted>ms a threshold; however, the cummulatlve data 
best fit a c^tlnuous model. The introduction of a 

threshold Into, the tested models dld^not Imp^oYe^the fit, 
further supporting the arguments against tne evidence or a 

relative threshold. 


SHORT-TERM EXPOSURE EFFECT RELATIONSHIPS FOR .OZONE: 
INFLUENCE OF CONCENTRATION, EXPOSURE TIME PER DAY AND 
DURATION OF EXPOSURE - P. J. A.Rombout . L.van Bree, 

J .A.M.A.Dormans, M.Marra and S.H.Helsterkamp, National 
Institute of Public Health and Environmental Hygiene, 
Department of Inhalation Toxicology, 3720 BA Bllthoven, The 
Netherlands. ^ 

A large discrepancy exists between the actual conditions of, 
population exposure to ozone and the clinical exposures 
upon which health standards for ozone are ^mainly based. 
Actxial ozone exposures to 60% of the maximum 1 h value may 
last 10-12 h per day for several consecutive days or weeks. 
Clinical studies typically use exposure times of ozone to 
three l^ours. 

To Investigate the possible health consequences of this 
discrepancy', rats were exposed to ozone j^lder carefully 
controlled conditions to determine the relative Influence 
of concentration, exposure time per day ' and exposure 
duration. The factors under scrutiny were quantitatively 
evaluated by increases In pulmonary antioxidant enzyme 
activities and bronchoalveolar protein accumulation. In 
addition, pulmonary morphological alterations were 
qualitatively evaluated. Exposure-response relationships 
were^ established for ozone concentrations of 150-1000 
pg/m , exposure times of 2-24 h per day and exposure 
. durations of 1-16 days. 

Both concentration and exposure time per day had a ' very 
significant positive Influence ^on the ozone-Induced 
response whereas the contribution of exposure duration was 
only about half of that of exposure time. ^ 

Typically, ozone concentrations of 2-300 pg/m caused^ 
significant blochc^cal and morphological alterations after 
continuous exposu» for several days. Similar pulmonary 
alterations were %>bserv^d a^ter an 8 h exposure for the 
same duration to 800 pg/m . 

In vjfsv of an adequate ozone health' risk assessment these 
results support the need for clinical exposures with longer 
than usual exposure times and >durations. Moreover, these 
data favour the introduction of an additional lower ozone 
standard with a longer averaging time (e.g. 8 h) and/or an 
appropriate reduction of the present 1 h standards. 











PULM0NA8Y FUNCTION TESTS IN THE RISK ASSESSMENT OF THE 
EFFECTS OF AMBIENT OZONE: AN ADVERSE HEALTH EFFECT OR A 
WEUROMEDIATED REFLECTORIC RESPONSE? - J, Voatal , General 
Motors Research Laboratories.ykarren, MI* U.S.A. 

A growing body of experinental evidence documents that 
respiratory airways and lung parenchyma are »the targets for 
injury due to high concentrations of ozone.* Minimal 
changes in pulmonary function ^only are produced by low 
ambient concentrations (£ 0.3 ppm) of ozone that are not 
detected by epidemiology^or* animal experiments and can be 
observed solely in controlled human exposures. Minor 
deore^ses in peak . respiratory flow rates* reported in 
children during summer camp activities* suffer from large 
variability of individual measurements. In view of sig^ 
nlfleant confounding factors, such as cl/ma or learning 
effects (Lioy et al.* 1985)* the field studies remain 
unconvincing. In addition* the forced expiratory volume 
decrements found after 0.2 ppm ozone in controlled human 
exposures do not represent on the average more than of 
the iHsec exspiratory volume (FEV.) even after the heaviest 
exercise (U.S. EPA, 1986). The physiological significance 
of these changes is uncertain since both the narrowing of 
the airways as well as the inhibition of maximal Inspira^ 
t^cm, whel^her voluntary (due to discomfort) or involuntary 
(due to reflex pathways), are mediated by-neural stimula-i 
tion rather than by a direct effect of ozone on the sensiia 
tive respiratory airways.' Pretreatment with atropine 
prevents an increase in airways resistance and partially 
bloek^ a decrease in FEV. (Beckett et al.* 1985). The 
observed decrement in pulmonary function tests must be, 
therefore* iucv^'eted as a transient s^laq^lation of the 
airways' va^al receptors which does not have ^he character 
of an adverse health effect and cannot serve as a scientif^ 
ic basis for meaningful air quality regulations. Inters 
individual differences in the sensitivity of nervous recep4l 
tors also explain why some fraction of tested subjects 
("responders”) show greater th^ \ 0 % reduction in FEV. 
after exposures to 0.12 ozone (McDonnell et al.* 1983) and 
oppose the assumption ^ that the responders represent a 
specific population subgroup.^ Recent animal experiments 
suppoht the negative findings' at nearmambient ozone levels 
since no permanent changes occur after continuous long^^term 
exposures unless the concentrations are as high as 0.640.7 
ppm (Gross and White, 1985* Wright et al.* 1986); l.e. 
levels nearly twice as high as the highest reported ambient 
ozone ooncentrations. 
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Exposure to MMMF in the indoor non^-occupational 
environaient ^ G.R. Lundqvist# Institute of By^lener 
tJniversitetsparlcen Bygning 180# DK-BOOO Aarhus C# 
Denauurk 



Tksi presence of ■an*-nade siineral fibres (MMMF) in 
the indbor non-occupational environment has been 
connected with the occ;urence of acute discosifort 
^and coaqplaints in particular from the eyes, the 
mucous menbranes and the skin. In addition it has 
been debated, wheatber a possible long-term risk 
may be associated with inhalation of even small 
quantities of respirable fibres. 

It has in a recent field study been shown, that the 
nusiber of children present and their activities 
during the day in a day-care institution with mi¬ 
neral «#ool slabs, is of dicisive significance for 
the mineral fibre content of the indoor air compa¬ 
red to the basic condition during the night hours. 

In addition it appeared, that variations could be 
registered from day to day and to the time spend 
on surface cleaning routines in the institution. 

However the number of fibres released frwn the cei¬ 
ling stirface auterial made of compressed mineral 
fibres was less than 1:100 to 1:1000 of the TLV 
for occupational exposure, and only a small fraction 
of the total dust and Suspended Particulate Matter. 

Testing of MMMF-slabs for release of fibres i^a 
climate chamber and exposure models based on expe¬ 
rimental data will be described. / 
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MINERAL PARTICLES IN THE LUNGS OF SUBJECTS RESIDENT IN 


URBAN AREA - L. Paolettl et al., Istituto Superiors di Sa 

nlcA, Vlale Regina Elena# 299 -*00161 Rome# Italy 

We started to Investigate the airborne mineral 
particulate to %dilch a population resident in an urban 


area la exposed. 


This was done by studying 'the mineral content In 
lung parenchyma autoptie samples of a group of subjects 
having lived In an urban area but not having been 
professionally exposed to dusts* Much importance has 
been attached to obtaining data on the exposure of the 
population to asbestos fibers in an urban area' and to 
assessing the type and magnitude of the possible sources 


of such a pollutant (motor-vehicle traffic, consumer 
products, etc.) by studying the fiber mineral'^typSl^ 

In the samples studied, up to date a total of seven- 
teen mineral types were identified along with sixteen 
metal elements in the form o^ oxides and sulfides. 


N 


The frequent observation of treswllte fibers, an 

t 

amphibolic asbestos type, was remarkable. 

It Is expected that the collection of a population 
sample as established by the selection protocol (about 
200 subjects), will be completed by 1987. 
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INPLUEfJCE OF XENOBiOTICS ON THE TOXICOKINETICS OF 
TOLUENE IN MAN . M. National Board of Occupa- 

tiona'l Safety and Health, S-171 84 Solna, SWEOEN 

^nobiotics can be expected to influence the toxicoki¬ 
netics of inhaled, occupationally used, solvents in 
nan. In a series of experimental exposure studies the 
toxicokinetics of toluene were investigated (1) in 
coexposure to i4.nhaled p-xyiene, (2) in coexposure to 
simultaneous oral Intake of ethanol, ( 3 ) In occupatlo- ' 
nal^y solvent exposed volunteers, (4) in painters with 
subjiqtl^ susceptibility to solvent exposure, and (5) 
in conn^tion with cigarette smoking. 

(1) A muUial decrease in the blood/end-exhaled air con¬ 
centration ratio was found for toluene and p-xylene 
when given in combination conpaxed with separate expo¬ 
sure. 

(2) The effects of ethanol were a decrease in the total 
and relative uptake as well as the apparent clearance 
of toluene and an increase in the toluene concentration 
in the blood. The solubility of toluene in blood was 
increased following coexposure to ethanol. 

<3) After long term occupational exposure no effects on 
the uptake and disposition of toluene were see'i. in 
painters as compared to a non preexposed group. 

(4) When the painters were subdivided into groups w,ith 
and without high subjective susceptibility to solvent 
exposure, no differences were observed in the toxicoki- 
netic parameters studied. 

(5) Smokers were found to have a smaller elimination 
rate of toluene after giving up smoking than during 
their smoking period. The decrease in the apparent 
clearance was dependent on a smaller total uptake 
without a corresponding decrease in the blood concent¬ 
ration of toluene. 
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effects caused by toluene do not seem to be 
se by the coexposures with the exception of 
Intake of ethanol. However, altered toxlcoki- 
toluene caused by p-xylene or similar Cbm- 
by personal habits such as moklng, moderate 
take of ethanol, dietary factors, intake of 
have to be considered especially in the case 
cal monitoring and risk assessment. 
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